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ttSS- B-^i4it#M(carbon nanotube)£| tig H-fflofl fftj- SB r SO r 
fifS| , 7|^S*t , (plasma-enhanced chemical vapor deposition) S'ttIS 0|*#- &^U-in#M2l £r^ Wttiofl 

&±Lfin#Mfe zi5|go| as ^ nmSJES q«| su, o^a|Mld|(aspect ratio)7 r 10~ 1000 S££! * 

sags M-Eryi * aite wissAi oiwm 7ia eo^ ^a^i 4* a* 5°s ^ipuej^ sgoi 



5BH, EteUicffMft c|8> ffa«r7| fie- 7|££AH <HB|7hx| ^tfol *&£iach a 5, B7| grog 
So-|B|§o| cf^o^ ^j^acf. aj-EMH, 7| g^SS o|S*rfc g^oilfe Bl£A| 4« 

E&Uic#Mft Bfg*r7| flff CfSS5H7|*SAH ft ■ r «t7|tfS*l' tt«]0| 4&£lttCt. 0| ttVJfi B£ 

2,'£l4, B±l4in#Ml ffg*r7| flff SE7 r 700°C 0|tf£| jJgo|Cf. 3 34, 04|« ftffl FED(Field 
Emission Displays) ±*2|- fl-o| SBrA A r g*rte ±#£1 g*«f7|fr||fe tttiti e«l=g 

o| aicK 



SOISMI fl- «fr Eh£i4ic#M£| tig tftift xilSSrte 5Jo|cK 

ft S^ff A|ZT 7^S¥E) tf^iiElfe SfirSOrS 0|*^ ^7| *0|| a^BfS 4|2f*f0^ 44 

*,0}\ Om^m S^&CK *f7| AOH n|U^7r ^7| 7^^0<| &± ±± 7^fi g 

b^SJ^fe, ^7|7|Erg 3 Br AS. 0|^0^|IL, 4»7| *0H 3.<H I, MS, 3, 0|J=3 ^fe 

oissi o|*<HSch 

^7| ^al S^etfil BTiNAH #7\ Mzt 7 r Afe 8fHu|o r SEte 44i ^is offoHScK 

7|^DH DlglXrSg BTilb 350 - 650°C2| SESJO.I- 4 ii (Torr) S| 2ra)»rOflAH S8H^|a=l, 0| 

tU1 100 ~ 600 W£| RF Hr*|7 r ei7rSCr. 

#7| B±l+JtffMS| ffg Mfe 350 - 650°Cfi| SESfOflAH SSMflCf. 0| fl, 0.1 - ^ 41 S M S| 
*l*rB*J 100 - 600 WfiJ RF Pj7 r ff Cf. 

4f7| gr±l4in#MO| a B^UHJAH 5S£jfc 7| t^: ±± 7 r ASAH O r A||ae! 7^, 0j|& 7 r A, S£B 
7rA SEb 0|||H 7r*» Ar*trCK 

fi SSofl Hrff &4;UitWMo| tig ^7| B^UitSMSl tig B^Sr e!A|#(i n -situ)S S8« 

xlfc 7| B^i4inWMfi| S«l B^l« D) £tf ff ^ a!c r . 

^7| S«l B^|<H|AHfe &3.UOI 7[± EEt 44: 7[a§ o|g&Cr. 

^7| SXfl Ef74|fe 350 - 650 o CS| SE ft! 0.1 - 4 s 4J M S| &^«tCHlAH S«HX|tH, 100 - 600 W5J 
RF =r*l* 9J7hff 4 a.'Cr. 

#7| BiLfitWMal &g BTilfe SErZQr7r S^JElfc fiUHfi^ Cr^ SStH UKHlAj S 

Ore BiLrit#MO| ^ffl(H| o|«rfi, SH r SD r S r ^7|^S«f IfttCHI S|* r O=| q)B 

S| 7lS^(H| jISSSI B^LtJcftM* 650°C OISFSI ^gOflAH 7|&0fl OlSrO^ ^.SJ g& 
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AM c|»£fi ffgtf 4> m. *BW. 3E^ 7|&S 0|8«f(* B^l+«6#M# M mi « 

H|*MI o|3S ^ guci-. M Brasr 11,1 * 

Bfsof^i^ar 9*1(100)51 ?««7Hirc|fi££A|tf£ao|cF. ft 

¥<H|= 7^ S8M(32)Ofl 7|B| 7feff 47|«(14)0| £|4£|<H 8ial. 7| dH7|&(14)<H| £31! SEfBl 

fj=(34)ofl o|«H ttS 53tH(i2) Ul¥f ±S£| ftx|A|^ * 

#7| tf« «B((12)S| X-|¥<H|fc tf7| 7^ 33¥(12)S|< PI9#£4 AH^!I&|(16)7h tf*|£|<H SJW tf 7 | 

Ai^Ei(i6)fe #¥ aj«sck ah^e^s) # e<Hfe 7ie(«»oi mm$. 

#7| AH^Ej(16)S| UFA O^Ofe 7HJ XW tfS3*l|(24)7f *|X|E|<H tf7| *)» tftf*||(24) 

fcaWfl|«NST««s|<H2!cF./ 

tf7| 7^ 3a*(12)S¥E| 97|tf8fltti(10) Ul¥£ SSiEJfe 7^fc RF SS(18)5>£¥N 2 

* SShHI sj«KH 4T7| ttS 2|tH(iO) U¥©W f BtzaHl «0ffcK 

i^S<HI. StfSfil HWsifl- 4IA|o|o| a» B^i+jtffMSl tt£ ttgfftiB&c* e^AMfe eio« 
EA|ff #eh5at 4*7145* #*» A}g*<H *t«. 

fflH 0IH«f 7|&(50), OfllftE! »Ete7|&tf©0 ^OH S^Bf* 2f 3 ~ 200 nm°] *Ftf|£ ««tto 
#7| ^DH S^B^S oflft ftS aLtfS, *j, 0|M» SEfe 0|Sfi| &3©3. 0|+<HB ^ £!SD} 

Stf SI S* tttt £fe ^HEiS &fcl<H| ojsfai 4, jych 

a*. ^7|Ao« a<**o|S#S 7|&S £iofl£A|& HtftiteffBtsa} *W7|tfS«t #*|a| 
3 «|tH(10) LflcHI tfa, &|Z|- 7^S¥^ tfg£|fc *St2U}ft o|S«W tf7| 44 S^S AW* 
<H^4=oj ^Q|| DlUxHS^&cK o| nil, tf7| tf» 3tH(lO) Ul¥» 350- 650"C£| ££5101-4= id 
S2(Torr)£| 8W££ ffx|«tGMH tf7| «iH(lO) U|oi| «|z|- 7^, o|l fifl S^Hu|o^ 7^£fc 
7(->.#80~ 400sccmO| 33*h2, 100- 600 WS| RFnf*l# 10- 30 & g£F 2l7\# 

cK =l ga}, ^7| 7|&(50)^a| «tDH S^iBol 7^S¥ej tf4S£|fe #BhsaW sj^ 

ch -n^sioh ^7i 7i&(50)si s.m n\m naiejos o»oHxit *^<>| 4DH a|ux^7^ 

=L *, y« S^(10) U|¥7> 350 - 650'C°| S) 0.1 - ^ U SS(Torr)o| ^£ #X|£|fe ^ 
EHS ^7| ere =KhH(10) UI<Hl &± ^ 7^# 53^BAH ^7| ^4»Sl «rDH 0|§W flofl 
&^^t#M(52)l ff^^fe B7)|» 10 - 30e g& 8&Cf. 7| ^4: ±^ 71-^SAH OWSIS! 7^ 
IHIB- 7^. £S» 7^ SEfe (Hiae! 7^ Af^SJ- ^ fvld. ^7| &4i 4:^ 7\±£ 20 - 200 sccmfil 
#D-«S 0| OH, 100 - 600 W2J RF £!7|-&d. 

^ 34, *7| 7|&(50)^S| #7| ^DH D|5|Xh f|0|fe g#o S g SS & ; fcl4i I1 ^M(52)7f 

w. 

3. ^, ^7| E^l4in#M(52)Sj tf^ B7im 0|0HAH ejA|#(in-situ)S 4T7| BiLHnWM(52)2| & 

^l* 7H£Jd. ^, #7\ SltH(10) U|(H|/H ^7| &£4i#M(52)£| S ¥^<>il S^H«ffe ^oH S$ S<H 

Blfif 4T7| &iUiiiffM(52)Sj i^Ofl SXH«Ffe 1*E|SS X||7H«f7| flSKH, ^7| tf* ?SbH(10) 

U|o| SE#350~ 650^, 0.1- ^ 41 £ Si *X|SU, RF 100 - 600WSES ej7^ 

BAH ^7|^S#M(10) f-H<HJ &fiu|0|> 7^5Efe 4^ 7^»80- 400sccmS| 8f©S 10- 30 fi SQ- 
53ffcf. a 3^, E.^i4ic#M(52)£| «¥&ofl gxH*fe «FdH 9oHB| » tf7| E^at^M 
2J zflol 5XH*fe hJe|#o| z?Hs«F?il x||7H£|(H n^E&l &£i4i# S(52)7h ^o^^. 

£2te^tf«2| dUTSJ^ 4iA|0fl0fl CCfSl- CllA^Sa ^ &!fc de <H|A|S|ei 
Se^SD^ »n7|^§Sr 3*|(200)£| =?«S 7Hif5iSS £A|& £SO|CK 

£20fl£A|£h SehSQF ^^7|ifS^ &*|(200)<Hlte SEl-SDh BfSI Sm(110)i^ &^Lfin#M g 
tH(120m g££ ?U|E|0H gjaul, ^7| SSfSDl- tt£1!|tH(110) 5! 0±l4iB#M tt^«lH(120)fe S 
a#(117)0fl AHS RFS*!(118)2:S¥e) 5S£lfe 5}&0fl ^7| 

ftBtZlll- tf« =aB|(110) UIOflAH SEFSDKl12)7h tf^JEja, 0| #BhZDKl12)fe ^7| ^#(117) ?*|Ol| 

Xf7)| S^*|(115)0fl £|SfO=| «EFSGF ^Sgl(122) ^EHa ^7| EhfcL+MIM 

^1^(120) LHS ffEScf. 
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£ 20fl £A|tf fiBteO|- SFSf7|tf 5*f #*|(200)3 48*04 &4:LFin#Ml tfmt 3*0fl 

Aie^i4it#M a^oii fififf Hei^sas his#s*k*i ^ow-ms^ Htsf as e^hm? 

E20flJEA|& 1EISDI SfSf7|4f§«t 3x|(200)» A}gflt»l g g£| ytf<H| fl-EF &^M-in#afi 

g^oflfe SSFSDF tug S! E^LhMfMfil tf-go| ^fflSfil =SltH U|oW off<H*| S 

S. AH{2|E|(126) flOfl XII*!S 7|tf(152) flOM SfSJEfe B±l4in#M7|- #BFSQh 0|SOflo|^ £tf 
ft ®A||Ai gj ^J? te<H|fe ij^o| 4JA|(N|fiS 7HA|*f5acK (H7Nfe *(H#o| A^EIS!©. 

a.ofeexi s^ss tfgsw flei- ^smah a»s sss, mm ^sai eifla 

W#7| moi Af*JE|fe ohulcf. 



ftSfScHI C^efiSfSOF ^Sf7|^§*t afa<H|£|& &±l4ic#M2| &g Si'SOilA-fe §B|-50} SF«f 
7|tf5*f #*| UICHIAH U|S| SE» 650°C 0|8ffi| X^o S tfxISffcAH 0)8*1 7|&tf<H| 

39«MH E^L4t#M» 7|S<H| qsKH Sl3A|?=j tf£&C*. 

ft^Sofl fi|^e, 650°CO|*F2| *S S£<H|/H afc£fi| g^LfE^M* 7|»<H| cflsKH y 
£© s SaAH ff^^fe 5!o|7h&*H*. EFEfAiSggol y&3Bki7H?S AfgSfe 50|7Ffe 

sr ff eh oi-liek cHesisi es& 7is# chi jh^esi b£i4e#m« xhsow ttmt «oi 7^ 

*KH, FEDS b|*£h ZfS C|^#EI|0| £X># X||£*ffc d| Olff flcK 

Eff, S7i Efe aiojxH s^aofl sis- ers &£<hi hi«kh &±i4e#msi stg ^ 

S0| fejH, LfEffMSj 5jg a! 20|» 3ES*7|7|- gO|«HJj, jl£E°| l^HJnff u# 

5!o| 7^*Fh S> stfltf 3*11 2fSo| tftiatf 4. flaw. &±4t#M°| oiv ?f£A| oiff 

oi4r, earss unrsjff 4JANS io-i #aiismi e^ss #71 4Ian<hi &sei 

x| Etui, e ttSfil 7|#«( A>#£| Sfl LHOflAi & eoNAi x|«it 7>S ^<H| ai^o^ 0^7F 

x| tf^ol 7Ffe«H^. 



(57) 21 2*1 

S^Sf 1 

m 7l±2.¥£\ ttiSElfe SShSDH 0|g^ ^7|^D« =^S^S i|2t*W *<£2\ «fDU DlSJ^ 
S S^sffe g74|2F, 

^7| ^fil AOD Qia^7F S^S ^7| 7»4KH| 6h£ ^ 7^# 5S^AH fiEfSDF S*Sf7|tf 
S?»2 

«|1»<H| Rio-|Ai 4T71 7|&g SB^S off (Hx|b 5!S ^SSS sffe fi^^WMAl 8T^ 

*|1£<H| ^7| ^oH S^stSatfM, Ma, U o|els sEfe. o|S2| &g£S offo-|x|fe 

«|1»(H| a^Ai #7| *DH 1^S3« 200nm£| ins. ^SSS «ffe &-fcUE#M 

JflltfOl RjOiAi tf7| *0H a^a^2| B?<NAH tf7| ±W 7^fe &HLjO|- 7^SEfe *f*± 7^S 

Off <MX|te fS£S &4:l4t#Mfi| tfti »tt 
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WW U<HM, #7| *DH □lll^S^ B?i|fe 350- 650°Cfi| S£(H|AH Wife Misoi *u> ' 
JI1SMI flow, *7|*0|| DlUxt «^ Ettlfe 0.1- * 4lSH(Torr)oj ew«}o|A| «sH*|fe 2 S * 

«li»oi'tt<HH ^7i^n oiufteg BHmt ioo- eoowfii rf**i# ei 7 ^ as*s©e 

*H«M WOW, 4T7| B±Lfk#MS| ENfe 350- 650"CS| ££*K>W 5)S BSJo 

S^SMO 

*1»<HI «<H/H, 4T7I B^i4Jn#MS| tfg &7)|fe 0.1- 4= W*MM S*Hx|fe 

*I|1SM 2JOW. *7~l Ete4Jc#MS| tTti BTflOflAHfe 100 - 600 WSJ RF 44Jft «!7Wfc «3| 
12 

*ll1tM| ftO-lAi #7| &£Ui#M°| ffg B^NAfe #7| ±^ 7}A&4 OfAilSai 7h* W|& 1\± 

»£B 7^ SEfe <Hiae! 7^# AhSSffe 5J# *»S©S #fe EteUMfMSj tfg 
St 1 * 13 

*1»0| 2JOUH, tf7| B±L|i#M°| tffcj Bm e]A»(i n -situ)sL tf7| B^Lji^M* EMI 
14 

x||i3»cH| iSJoHAH, #7| 2*1 B^lfe #7| B±i4in#Moi| fl'jauoF 7^ S fe ^ 7 ^ tt sasfe & 
Till i&^fe fS°S *fc BiUin#M£| ffg tffl. 

«?#15 

*I|14S-<H| tf7| 2fl| B^lfe 350 - 650°CS| gHSHHW «S||X|fe 5!g *|-fe &±LSi=. 

«?#16 

*H14STCH| WoUi 4T7| S^l B^lfe 0.1- $ 4J£so| <&mto$M gsiWfe 2S*S°S *Ffe Bhfc 
LFii#Mfi| &g »H. 

S?»17 

Xfll4S"0fl HOM, #7\ Sfll &?4|0Wfe 100- 600 WSJ RFBf-$|* e.'7fSffe 3!S *S©£ B4:4 
18 

^rnsrofl ao^n, #7i b^l^moi B*ifc ssfsnw w^sife Ems* eas cfe aasi 

Sim UI<HW ««flx|fe 2J# 4S°£ *Ffe B^UitWMfil 0g » «. 
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